This is an originally approach because, unlike previous related works, we are dealing with developed, emerging and frontier countries together.
In order to account for multiple sources of risk, an empirical analysis of the Arbitrage Pricing Theory (APT) model developed by Ross (1976) will be performed.
The Iterated Nonlinear Seemingly Unrelated Regression by McElroy and Burmeister (1988) and the Generalized Method of Moments by Hansen (1982) will be the econometric methodologies applied to calculate the average risk premiums of the global sources of risk. Both methods are strongly consistent and asymptotically normal even in the absence of normal errors and they overcome the problems presented by the usual Two Step Procedure by Fama and Macbeth(1973) . The Generalized Method of Moments still presents the advantage of comprising the available information in the estimation process.
The main difficulty associated with the APT model is that the theory doesn't say anything about which risk factors should be included. In a global framework that contains countries with so many disparities, it's even harder to imagine what the common sources of risk are. To better address this problem, two sets of variables were treated as potential risk measures. The first set is composed of macroeconomic variables frequently cited by the relevant literature such as the excess return of the world portfolio, changes in the exchange rates, variation in the spread between Eurodollar deposit tax and U.S. Treasury bill (TED spread) and changes in the Oil Price. The second group of potential risk measures was obtained in a more unusual way. Following Campbell, Lo and MacKinlay (1997) , for the 44 countries equity returns in our database, a Principal Component Analysis were performed allowing us to compose five portfolios pointing the directions of greatest variability of the original return data. That means, the first portfolio is in the direction of higher variance, the second portfolio, in the direction of second higher variance and so on. These portfolios are regarded as sources of risk and denominated statistical risk factors.
First of all, we investigate the relation among statistical and macroeconomic sources of risk. We discovered a great similarity between the factor extracted from the first principal component and the world excess return. Second, for a robustness analysis, we divided the countries into three groups with similar geographic distribution and calculated the risk premiums for the statistical and macroeconomic factors separately. In general, in the model with macroeconomic variables, only the world excess of return is priced with a premium varying from 4.4% to 6.3% per year and, in the model with statistical variables, only the first statistical factor is priced with a premium varying from 6.2% to 8.5% per year. Other variables can present significant risk premiums, but the results are sensible to the group and method of estimation considered. However, the inclusion of more variables tends to reduce the average pricing error. This paper is organized as follows. Section 2 review the related literature, Section 3 presents the model and econometric methods, Section 4 describer the countries equity return data, Section 5 explain the choice for the potential risk measures, Section 6 presents our empirical results and in Section 7 we highlight our conclusions.
LITERATURE REVIEW
Stephen Ross (1976) derived rigorously the Arbitrage Pricing Theory model (APT), whose starting premises are that markets are competitive and that individuals homogeneously believe that the return of all assets in the economy are driven by a linear structure of k risk factors.
The APT model represented an answer to criticizes suffered by the popular Capital Asset Pricing Model (CAPM), of Sharpe (1964) , Lintner (1965) and Treynor (1961) . CAPM establishes a linear relation between the excess assets' return and a single risk factor -the excess return on the market portfolio. It assumes that all assets can be held by an individual investor. Although it can be considered a particular case of APT, the theoretical construction of CAPM requires normality of returns or quadratic utility function, what isn't always easy to justify. Besides, it can be proved that any mean-variance portfolio satisfies exactly the CAPM equation. So, testing the CAPM is equivalent to testing the mean-variance efficiency of the market portfolio. However, the true set of all investment opportunities would include everything with worth. There are some assets, human capital for example, that are non-tradable. Nevertheless, transaction costs and market frictions can preclude individuals from owning the portfolio of all marketable assets. Those facts originated the famous Roll's critique (1977) , which states that CAPM isn't empirically testable as the true market portfolio can't be observed and is substituted by its proxy. The market portfolio proxy isn't necessarily mean-variance efficient, even if the real market is and the contrary is also true.
In opposition to CAPM, APT allows for multiples risk factors, accounting for various sources of non diversifiable risks. The market portfolio doesn't have any special importance and can be or not included as a risk factor. It´s not necessary to assume any hypothesis related to the returns' distribution or the individuals' utility function. The model proposed by Ross, however, doesn't specify which the risk factors are. Several empirical works focused on the attempt to determine them through two different strands: using pre-specified observed macroeconomic factors or assuming that, a priori, the factors were unknown.
For equities from the United States economy, the empirical work of Roll and Ross (1980) adopted the second strand. The authors used a statistical technique denominated factor analysis to extract the risk factors and estimate the sensitivity's coefficients. They conclude that at least three factors were important for pricing the assets. A clear interpretation for those risk factors isn't available, though. Also, an investigation about the return´s individual variance revealed that, although expected returns are highly correlated with their respective variance, the variance itself doesn´t add any explanatory power to the factors previously estimated in the APT. Chen, Roll and Ross (1986) used macroeconomic variables to estimate an APT applying the two-pass methodology from Fama and Macbeth (1973) . Based on Financial theories they choose the following variables: the spread between long and short run interest rate, expected and unexpected inflation, industrial production, the spread between high and low grade bonds, market portfolio, aggregated consumption and oil price. However, only the first four variables were found to be significantly priced.
Still working with data from U.S. economy, McElroy and Burmeister (1988) employed a new methodology to estimate an APT with macroeconomic variables.
The Iterated Nonlinear Seemingly Unrelated Regression (ITNLSUR), which will be further discussed in the Section 3, presents several advantages over factor analysis and the Fama and Macbeth two-pass procedure. ITNLSUR overcomes the econometric problems of previous methodologies such as loss of efficiency, non uniqueness of the second step and unrobustness of the estimate if the errors are not normally distributed. Estimators obtained from ITNLSUR are strongly consistent and asymptotically normal, despite the distribution of the errors. The five macroeconomic factors adopted by McElroy and Burmeister were the spread between 20 years government and corporate bonds portfolios, the excess return of 20 years government bond portfolios over the one month Treasury bill, an unexpected deflation series, an expected growth in sales and the S&P 500 index. Although significant risk prices were found to all of them, the authors warning that there isn't justification for which or how many factors to use and nothing suggests the existence of just one set of variables with important role in asset pricing.
The APT model was also expanded to an international framework and this application is the one that will be used throughout this work. Solnik (1983) provides an analysis of the model developed by Ross (1976) when investors from different countries are considered. The author argues that the models of international asset pricing used until that moment were controversial due to different hypothesis for the utility function and sources of uncertainty. International Arbitrage Pricing Theory (IAPT) is an alternative, since it isn't based in any hypothesis about the utility function and only requires perfect capital market. The article shows that (1) every riskless portfolio will be riskless to any foreigner investor and (2) if the linear factor model is believed to hold in one given currency, it must also be valid in any arbitrarily currency chosen as numeraire. Ikeda (1991) discuss the introduction of foreign exchange risk when adapting the APT model developed for closed economies for an international framework. The author concludes that if the return generation process is specified in a numeraire currency, the foreign exchange risk is automatically diversified away. Previous works of Solnik (1974) , Stulz (1981) and Adler and Dumas (1983) , however, stated that, under deviation from purchasing power parity, the foreign exchange rate must be priced.
Ferson and Harvey (1993) applied a multifactor model to study the cross section difference in the returns of sixteen OECD countries plus Singapore/Malaysia and Hong Kong. Several factors are included in an unconditional version of seemingly unrelated regression model and estimated by Hansen's (1982) Generalized Method of Moments. The authors came to the conclusion that word market beta alone doesn't explain much of the difference among returns and that explanation power is added by a multifactor model. Besides that, significant risk premiums are encountered for the world return and for the trade-weighted U.S. dollar price of the currencies of 10 industrialized countries (G-10 index).
The empirical work of Harvey, Solnik and Zhou (2002) also applies the Generalized Method of Moments and uses return data from sixteen OECD countries plus Singapore/Malaysia and Hong Kong. They are interested, however, not only in explaining cross section differences but also in understanding the time variation in international assets return. They specify an information set to construct a conditional model with factors not pre-specified. The author don´t reject that at least two factors would be necessary to explain the conditional variance of the returns. The first factor is similar to the global market portfolio and the second factor would be related to foreign exchange risk.
MODEL
We propose that countries' equity returns are driven by multiple risk factors and follow a multifactor Arbitrage Pricing Theory (APT) model. The main assumptions of APT, formulated by Ross (1976) , is that the difference between actual and expected returns on all assets are linearly related to a finite number of risk factors and the number of assets in the economy is large relative to the number of factors.
Then, if there are n assets and k risk factors, with n>k, the model can be written as:
i 1,..,n , t 1,..,T, where is the expected return of country i conditional to the information available in t; is the sensitivity of asset i to , the jth risk factor realization on time t; (t) is the idiosyncratic risk independent of the k risk factors.
Under restriction of no asymptotic arbitrage and some regularity conditions, the Arbitrage Pricing Theorem states that the expected return is approximated by the relation in equation:
Where, is the premium obtained by an investor for assuming the risk factor j. If there is a risk free asset in the economy and its return is known at time t, then , to all j, and can be regarded as the risk free return.
No asymptotic arbitrage condition is necessary instead of simple non arbitrage condition because each asset return has an idiosyncratic risk. If an asymptotic arbitrage opportunity exists, then as n gets larger the idiosyncratic risk can be diversified away and it is possible to create a portfolio of the n risk asset that demands zero net investment and deliver close to a riskless return.
The usual way to estimate this model is using the two stage procedure proposed by Fama and MacBeth(1973 (2) into (1) and obtained:
i 1,..,n , t 1,..,T, as already mentioned, will be assumed as the risk-free rate. The factors, are mean 0. If a chosen factor doesn't have zero mean, will be the risk factor less it's mean.
To estimate the NK 's and the K 's they use a iterated nonlinear seemingly unrelated regression method. It must be assumed that Then rewrite the system in matrix form in terms of excess return.
Where is a Tx1 vector of excess return, is a Kx1 vector of risk premiums, is a Tx1 vector of ones, F is a TxK matrix of the factors and is a Kx1 vector of sensitivities.
And Stacking the N equations, Or, in matrix notation,
The NLSUR method follows three steps. At first step is not identifiable, so is replaced by an intercept , , and one estimates by OLS.
This step is very similar to the first step of Fama and Macbeth(1973) . However, we are not interested in the inference of ´s itself, but in obtaining the residuals. In the second step, the residuals are used to estimate the covariance matrix .
Finally, are taken as the parameter that minimizes the following quadratic expression:
The third step can be iterated until convergence is reached. The residuals, obtained by substitution over the last estimated, are used to update the covariance matrix and, iteratively, we obtain from the minimization of Q. The ITNLSUR estimators are strongly consistent and asymptotically normal, despite the distribution of the errors. If the errors are normally distributed, then these estimators are also maximum likelihood estimators.
The deficiency associated with ITNLSUR is that it only account for heteroskedasticity errors and does not allow the existence of autocorrelation.
However, under the efficient market hypothesis, only unexpected events aren't incorporated to the price and so the errors should be serially uncorrelated.
GMM
The Generalized Method of Moments, by Hansen (1982) , has a clear advantage over the ITNLSUR, as it allows the use of all the available information in the estimation process. Starting again from equation (3), we will employ this method to estimate and As in the ITNLSUR, the GMM doesn't rely on any assumption about the data distribution. It's rather based on the specification of moment conditions. Considering equation (3), as the real population parameter and a mx1 vector of real functions, the population moment conditions are:
Where, is a Nx1 vector of excess returns, is NxK matrix of sensitivities of asset i to factor j, is a Kx1 vector of the risk premias, is a Kx1 vector of the k factors' realization, is a vector of instruments that contains a constant, and the variables that represent the available information set.
The sample counterpart of this moment condition is:
The GMM estimator is defined as: (6) Where is a mxm positive semidefinite matrix that efficiently weights the moments. In order to make the estimation of the model possible, the number of moments should be equal or higher than the number of parameters.
Hansen (1982) showed that efficient estimators are obtained with equals the inverse of moment's long run covariance matrix. As this matrix isn't known, it must also be estimated. Among the ways to solve for that, we chose the iterated GMM. In this approach, we start with equals to the identity matrix and solve for the parameters. Next, using a consistent method, the parameters from the first step are used in the estimation of the covariance matrix. These two steps are repeated until convergence is reached.
Unlike ITNLSUR, depending on the choice for estimation method, GMM allows dealing with heteroskedastic, contemporaneous correlated and serially autocorrelated errors. However, because of the efficient market's assumption and the GMM's poor performance in small sample, autocorrelation isn't going to be treated here. Since we will work with a not too extensive time series, an incorrect arbitrary selection of the number of significant lags can introduce a lot of noise in our estimation. White's covariance matrix is used to construct the weighting matrix robust to heteroskedasticity and contemporaneous correlation of unknown form in the following way:
Test of Overidentifying Restrictions
Since the number of moments exceeds the number of parameters, the estimated moments won't all equal zero. We can perform an overidentification test, introduced by Hansen (1982) , to evaluate if the moments are sufficiently close to zero. The J test refers to the objective function, presented in equation (6), that we intend to minimize and is defined as: (8) J statistic has a chisquared distribution with degrees of freedom equal to the number of moments in excess to the number of parameters.
The rejection of the overidentification statistic denotes an incorrect specification of the model itself, as it isn't possible to make all the moments conditions sufficiently close to zero. The inclusion of an additional moment, without the rejection of J, indicates that this moment is useful in the estimation of the parameters.
Two problems are associated with this test, though. First, the rejection of the test doesn't give any clue on how is the model mis-specified. Second, there are models with a great number of moments and the inclusion of redundant moments can result in biased or inconsistent estimators. A consensus on the quantity of moments doesn't exist.
DATA

Countries' Equity Index
The equity indices for all the countries considered here are calculated by
Morgan Stanley Capital International (MSCI). These indices are measured in US dollar, monthly, with dividends reinvestments in excess of the 30 day Treasury Bill, assumed as the proxy for the risk free asset.
MSCI indices are designed to represent the investable opportunity set for international investor. The methodology does not vary across country and the following characteristics favor its composition according to diversification principles:
doesn`t have controlled and controllers in the same portfolio to avoid double count; the composition is free float adjusted market capitalization weighted; one sector can`t overcome more than 30% of the portfolio composition.
Unlike most researches in this area, we will consider not only developed markets, but also emergent and frontier markets. All the equity indices available by MSCI also available a value weighted equity index of 24 developed markets and 21 emergent markets, called MSCI All Country World Index. We will use this index as the market portfolio and this is better described in Section 5.1. At APPENDIX 1 we show the correlation matrix for the equity index and the world portfolio. Most of the countries presents high correlation with the world return which is justified by the way this portfolio is constructed. The correlation among developed markets is, usually, higher than the correlation among emerging and between emerging and developed markets. 
Descriptive Statics
POTENTIAL RISK MEASURES
It's not an easy task to imagine which global risk factors can influence the return variation of different countries. In the attempt to do so, we will try two approaches. The first one is to apply the same macroeconomic factors suggested by earlier works, which were only made using more restrictive and more similar countries. The second approach, more unusual, involves constructing the factors from principal component analysis.
Macroeconomic Variables as Risk Factors
Here we expose the macroeconomic variables that will be used throughout this research as risk factors that driven the movement on the countries' equity returns. All of them are available from January 1993 to December 2009 and measured monthly. The choice of each variable is reasoned in the relevant literature.
i.
Market Portfolio Return
The market portfolio in our case is a world portfolio. MSCI available the All Country World Index, a market value weighted equity index of 24 developed markets and 21 emergent markets 6 . Notice that the four frontier markets included in this research -Argentina, Jordan, Pakistan and Sri Lanka -don't participate in the composition of the World Index. The considerations about the calculation's methodology are the same that were made for the countries equity index. The return in the world index in excess of the one month Treasury bill will be the macroeconomic variable adopted.
In many asset pricing models, the market portfolio is included as a potential risk measure. The Capital Asset Pricing Model (CAPM) developed by Sharpe (1964) , Lintner (1965) and Treynor (1961) can be understood as particular case of the Arbitrage Pricing Model in which the risk premia of each asset is only related to the excess return of the market portfolio. To the american market, Fama and French (1993) created a three factor model, including a market portfolio with significant risk premia. In an international framework, Harvey (1991) don't reject an unconditional version of CAPM. Harvey (1993,1994) infer a significant risk premia to the world portfolio in the presence of multiple factors.
ii.
Foreign Exchange Index
The Following the models of Solnik(1974) , Stulz(1981) and Adler and Dumas (1983) , under deviations from purchasing power parity, the foreign exchange risk must be priced. In Adler and Dumas (1983) , returns in a reference currency are driven not only by the covariance with the market portfolio return but also by the covariance with the inflations' variation, in the reference currency, of all countries under consideration. Inflation in the reference currency can be decomposed into local inflation plus the variation in the nominal exchange rate. If the local inflation is stable, then inflation in the reference currency can be approximated by the variation in the nominal exchange rate. However, as our sample contains emerging and frontier markets, considering local inflation stable isn't reasonable. So, we follow the suggestion of Carrieri, Errunza, Majerbi (2004) that, if the inflation in the reference currency is stable, a better approximation would be the real exchange rate. This can be better understood in the formulation bellow.
Let US Dollar be our reference currency and be the real exchange rate in (US dollar $)/(currency of country I $). Where, is the nominal exchange rate, is the price level in the United States and is the price level of country i.
The inflation of country i in the US dollar reference is and is the inflation in the US.
So, if the inflation in the reference currency is reasonably stable, we can approximate inflation of country i in the reference currency by the variation in the real exchange rate.
The 44 countries of our base, using US as reference, would demand the inclusion of 43 real exchange rates. Empirically, this is very complex to implement.
The aggregated indices provided by the Federal Reserve give the model tractability.
The real OITP and Major indices formulation is
Where is the index real value in t-1, is the weight of currency i in t, N(t)
is the number of currencies that composes the index in t and is the American dollar price in terms of the foreign currency from country i in (currency of country i $ )/(US Dollar $) at time t. Notice that . So, for Major and OITP indices, we will use as the macroeconomic measure that approximates aggregated inflation for a group of countries.
iii.
TED Spread
Another macroeconomic variable included in our study is the change in the spread between the 90 days Eurodollar deposit Tax, represented by LIBOR, and the 90 day U.S. Treasury bill yield. This measure is known as TED spread and can be considered an indicator of global risk credit. LIBOR is the tax offered for commercial banks' loans, while the U.S. treasury is the proxy for the risk free. Changes in the spread would reflect alterations in the risk of nonpayment of interbank loans.
iv. Oil Price
The monthly variation in the oil price in U.S. dollar per barrel (FMI/IFS), in excess of the one month Treasury bill, will be the last macroeconomic variable included in our study. This factor is suggested in Chen, Roll and Ross (1986) for the American market. The authors' conclusion, however, is that the risk premia for the variation in the oil price isn't significant for two of the three analyzed periods. Wayne and Ferson (1994) don't find a significant price error for the variation in the oil price in a study that only considered developed countries.
Risk Factors From Principal Component Analysis
Principal component analysis
In our work we are interested in the common factors that have impact in the return's movement of several different countries. In the attempt to identify these factors we will apply to our sample of 44 countries a Principal Component Analysis.
This technique consists in rewriting the sample in order to explain its variancecovariance structure. Algebraically, we will be rotating the original data through a new set of orthogonal axes. These axes represent the directions of greater variability and are designated Principal Components. The first Principal Component accumulates the higher variance, the second Principal Component, the second higher variance and so on.
To describe the total system variability it would be necessary as many In this case,
Other important property is that the sum of the variances of the original data is equal the sum of the eigenvalues. Thus, And the proportion of the total population's variance due to ith Component is:
Application
The described methodology will be applied to the countries' equity returns in excess of the one-month Treasury bill. Using the notation of the previous section to our data, Considering what was exposed, five Components will be adopted as describing a fair amount of the sample's variability. we are going to regard these portfolios as risk factors to be included in our model.
They will be denominated statistical factors, to distinguish them from the macroeconomic factors. However, before presenting the model's empirical results, we will investigate the relation, if any exists, between statistical and macroeconomic factors.
Relation Between Statistical and Macroeconomic Factors
First of all, in Table3 
Correlation
EMPIRICAL RESULTS
For a robustness analysis we selected three non overlapping groups of ten countries -each containing 6 developed markets and the remainder four countries from emerging or frontier markets. Their composition, though arbitrarily, was chosen so that the three groups 10 have similar geographic distribution and the same proportion of developed and emerging countries.
For each group an APT model using, separately, statistical and macroeconomic factors was estimated by both methodologies, ITNLSUR and GMM.
In the GMM estimation we used as instruments the current risk factors and the lagged macroeconomic variables representing the available information for the investors.
A usual way to evaluate Asset Pricing Models, which will be applied here, is by their absolute pricing error. This measure is obtained by the absolute value of the difference between the expected return, given by equation 2, and the mean return.
For the GMM estimation we can also use the J-statistic to test the overidentifying restriction.
The Model with Macroeconomic Variables as Risk Factors
Using macroeconomic variables, we tested the significance of the risk premiums for three different models. The option of which macroeconomic variable to include in each model was due to the importance of the variable in the relevant literature.
To start, Model 1 is a CAPM and has only the excess world return as risk factor. Model two includes also the exchange risk factors. Finally, Model 3 comprises all macroeconomic variables suggested earlier in section 5.1.
In Table 6 to Table 11 we show the estimated risk prices for each group by ITNLSUR and GMM and in Table 12 to Table 14 we present the absolute pricing error.
One important result is that in the CAPM (Model 1), the world excess return is always priced. The premium varies from 0.4% to 0.5% per month, or 4.4% to 6.3%
per year, and is significant at 1% in all groups, independent of the estimation method.
The inclusion of other potential risk factors, however, diminishes the significance of the world excess return.
The estimation of group one using ITNLSUR presents a significant risk premium for the oitp foreign exchange risk index. Nevertheless, this is an exception and no other macroeconomic variable has a significant risk price besides the world excess return.
When we include all macroeconomic variables (Model 3), the results are very sensible to the group and estimation method. No pattern is observed. In some cases the world excess return is still priced while in others the significance is lost.
The absolute pricing error, unfortunately, doesn´t shows a clear tendency to guide us in the choice of the best model. In general, it seems to declines with the inclusion of more variables. However, the model with only three factors (Model 2) reaches the minimum pricing error for group one, using both methods, and for group two, when estimated by GMM.
For the GMM estimation we also performed the overidentifying restrictions test. In all cases, the J-statistic (not reported here) indicates that we can´t reject the null hypothesis that the overidentifying restrictions equal zero. Consequently, we can´t reject the specification of model 1, 2 and 3 in any of the groups. 
The Model with Statistical Variables as Risk Factors
Using the statistical factors extracted from Principal Components, we created five distinct models and tested the significance of the risk premiums. The first model is composed only of the first statistical factor. The second one covers the first and second statistical factors and so on. We ordered the inclusion of the factors according to its capacity of explaining the covariance structure of the data.
In Table 15 to Table 20 we show the estimated risk prices for each group by ITNLSUR and GMM and in Table 21 to Table 23 we present the absolute pricing error.
In the model with just one factor (Model 1), for the three groups, the first statistical factor has always a significant risk price. This premium varies from 0.5% to 0.7% per month or 6.2% to 8.5% per year. It is similar to the premium obtained in section 6.1, for the model that considers only the world return as a risk factor. For
Model 2 to Model 5, the inclusion of more statistical factors can diminish the significance of the first factor.
Other factors, depending on the model and the methodology of estimation, present significant risk premiums. However, the results aren't robust and no pattern is observed across groups. 
GMM
The absolute pricing error, in general, shows a tendency to decline with the inclusion of more factors. However, this tendency isn´t straight and there are cases where the inclusion of one more factor results in a small increase of the absolute pricing error.
As for the overidentifying restriction test, the calculation of the J-statistic (not reported here), usually indicates that we can't reject our model specification.
However, there is one exception. In group two, using the model with three statistical factors (Model 3), we reject the spare restrictions at a 10% significance level. 0.159% 0.233% 0.254% 0.078% 0.065% 0.142% 0.153% 0.341% 0.224% 0.357% Denmark 0.361% 0.239% 0.222% 0.084% 0.088% 0.285% 0.255% 0.070% 0.075% 0.111% India 0.092% 0.111% 0.144% 0.143% 0.088% 0.066% 0.062% 0.313% 0.227% 0.235% Italy 0.029% 0.154% 0.165% 0.031% 0.024% 0.024% 0.072% 0.127% 0.092% 0.027% Japan 0.500% 0.500% 0.523% 0.253% 0.251% 0.575% 0.581% 0.675% 0.445% 0.567% Malaysia 0.332% 0.032% 0.010% 0.018% 0.021% 0.323% 0.261% 0.398% 0.086% 0.140% Mexico 0.092% 0.113% 0.077% 0.014% 0.047% 0.121% 0.142% 0.275% 0.077% 0.304% New Zealand 0.046% 0.027% 0.043% 0.067% 0.075% 0.054% 0.046% 0.159% 0.268% 0.303% Switzerland0.330% 0.240% 0.217% 0.114% 0.114% 0.334% 0.316% 0.106% 0.019% 0.011% United Kingdom 0.014% 0.077% 0.080% 0.061% 0.060% 0.048% 0.069% 0.091% 0.033% 0.006% Average 0.196% 0.173% 0.174% 0.086% 0.083% 0.197% 0.196% 0.255% 0.155% 0.206%
CONCLUSIONS
We developed an empirically analysis about the common sources of risk driven changes in equity returns of three non-overlapping groups of countries. Since each group was composed of very heterogeneous countries in relation to economic development, size, liquidity and market accessibility, two strategies were adopted in the attempt to encounter the potential sources of risk. In the first one, macroeconomic variables often cited in the relevant literature were used. In the second strategies, the risk factors were the portfolios -denominated statistical factors -constructed from a Principal Component Analysis using all 44 countries equity index available by MSCI.
The first result that draws the attention is the great resemblance between the first statistical factor and the world excess of return. The first statistical factor points the direction of greatest variability of the system containing the time series returns of the 44 markets. The world excess return is a market value weighted equity index of 24 developed markets and 21 emergent markets. They have a correlation of over 90%, their mean and standard deviation are of the same magnitude and, in a regression of the first statistical factor against all the macroeconomic factors, the coefficient of the world excess return is significant at 1%.
We use the statistical and macroeconomic variables separately as sources of risk factors in APT models with different number of factors for each of the three groups. Two methods of estimation were applied: GMM and ITNLSUR. For the macroeconomic factors, in the CAPM (Model 1), the world excess return is priced in all groups, independent of the estimation method. As for the statistical risk factors, in the model with just one factor (Model 1), for the three groups, the first statistical factor has always a significant risk price. A significant risk premium is observed for other factors, but the results are sensible to the group and method of estimation chosen.
However, the inclusion of more factors tends to reduce the absolute pricing error. 
